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Clinical Sequelae of Hepatitis C Acquired

From Injection Drug Use
MYRON J. TONG, PhD, MD, and NEVEEN S. EL-FARRA, Pasadena, California

We determined the course of hepatitis C infection in 125 patients with a history of injection drug use.
The mean age at presentation was 43.5 years, and the mean age of initiating injection drug use was
23.1 years. Fatigue and hepatomegaly were present in as many as 60% of patients. All had antibodies
to the hepatitis C recombinant protein C25, and 99% were positive for hepatitis C virus RNA. After the
initial workup, 33 (26%) patients had chronic hepatitis, 46 (37%) had chronic active hepatitis, 45
(36%) had cirrhosis, and 1 (0.8%) presented with hepatocellular carcinoma. During follow-up, hepa-
tocellular carcinoma developed in 2 other patients. In 74 patients with a 1-year history of injection
drug use, the mean number of years to the development of chronic hepatitis, chronic active hepatitis,
cirrhosis, and hepatocellular carcinoma were 15.6, 17.6, 19.4, and 26.3 years, respectively. In this sub-
group of patients, heavy alcohol abuse did not appear to influence the progression of liver disease.
The 2-year case-fatality rate was 2%. Our findings indicate that hepatitis C is a progressive disease, but
only a few died during the average 20.4 years after the initiation of injection drug use. Antiviral treat-
ment to eradicate the virus and halt the progression of disease is indicated in this group of patients.
(Tong MJ, El-Farra NS: Clinical sequelae of hepatitis C acquired from injection drug use. West J Med 1996; 164:399-
404)

Persons who indulge in injection drug use are prone to
infection by blood-borne agents such as the human

immunodeficiency virus (HIV), the hepatitis B virus
(HBV), and the hepatitis C virus (HCV). In cases of
HCV, seroprevalence rates of antibody to HCV in injec-
tion drug users seeking medical treatment in an emer-

gency department in Baltimore, Maryland, were 83%,
and in those involved in drug treatment programs in
Sacramento, California, they were 72%.1s, These rates of
positivity for antibody to HCV (anti-HCV) in two geo-
graphic areas of the United States are similar to those
reported in injection drug users in Spain (70%), United
Kingdom (81%), Australia (86%), and Amsterdam
(74%).36 Comparative studies on the three blood-borne
viruses showed that anti-HCV was detected more fre-
quently than hepatitis B surface antigen (6% to 8%) or

antibody to HIV (1% to 27%) in injection drug users.'2
Therefore, chronic HCV infection is an important health
problem in this group of patients.
A report from the Centers for Disease Control and

Prevention showed that injection drug use accounted for
36% of the cases of acute hepatitis C in the United
States.7 After acute HCV infection, persistently elevated
serum alanine aminotransferase (ALT) levels were

detected in as many as 67% of patients. In some patients
in whom serum ALT levels returned to normal after
acute infection, HCV RNA was still detectable, indicat-

ing continual viral replication even in the absence of bio-
chemical evidence of liver inflammation.

There have been few follow-up studies in patients
with chronic hepatitis C infection. Two studies showed
that the histopathology was less severe and the clinical
progression may be slower in patients who acquired
their chronic hepatitis C from injection drug use than
through blood transfusion.8'9 Two other reports on
patients with posttransfusion hepatitis C indicate that the
progression of chronic liver disease was slow and that
few had complications after 16 to 18 years of follow-
up.'"'" In contrast, our recent report on a cohort of
patients referred to a tertiary care center showed that
posttransfusion chronic hepatitis C was a progressive
disease and may result in death from either liver failure
or hepatocellular carcinoma.'2 To further elucidate the
natural history of chronic hepatitis C, we report herein
the clinical, biochemical, and histologic findings of
patients who acquired their HCV infection through
injection drug use.

Patients and Methods
Between December 1981 and October 1994, 170

patients with chronic hepatitis who gave a history of
injection drug abuse were evaluated at the Liver Center,
Huntington Memorial Hospital, Pasadena, California. All
tested positive for antibodies to HCV by methods
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described later. Of these patients, 45 were excluded from
study because of a coexisting history of blood transfusion
and either coinfection with HBV or with HIV. Also,
patients with other chronic liver diseases such as

hemochromatosis and autoimmune chronic hepatitis
were excluded. Thus, 125 patients with injection drug
use-associated chronic hepatitis C were analyzed for the
following study. Of these, 115 (92%) were referred by
their private physician for the following reasons: 108 had
abnormal liver test values or a positive anti-HCV anti-
body test, 6 had symptoms and signs of chronic liver dis-
ease, and 1 was referred for evaluation of a liver mass.

The remaining 10 patients (8%) were self-referred either
from a drug rehabilitation program or because of an

abnormal ALT level or a positive anti-HCV antibody test
after donating blood.

Liver biopsies were obtained from 112 of the 125 anti-
HCV-positive patients. In the remaining 13 patients, liver
biopsies were not done because of abnormal coagulation
tests; all 13 patients had signs of cirrhosis. Liver biopsies
were interpreted according to established histologic crite-
ria, and four liver disease categories were described.'3
Chronic hepatitis had features of portal lymphoid hyper-
plasia, preservation of the limiting plate, and focal
hepatocytolysis. This lesion was formerly referred to as

chronic persistent hepatitis.'4 Chronic active hepatitis was
diagnosed by the presence of piecemeal necrosis and
parenchymal inflammation with or without bridging
necrosis. Cirrhosis was characterized by the addition of
nodular formation to the above changes. The diagnosis of
hepatocellular carcinoma was made by histologic features
or by findings of elevated a-fetoprotein (AFP) levels and
radiographic changes consistent with this cancer.'" During
follow-up, all patients were screened for hepatocellular
carcinoma by testing for AFP levels every six months and
with a yearly ultrasound examination of the liver.
A subgroup of patients who gave a history of inject-

ing drugs for a period of a year or less were questioned
about alcohol intake. Each was asked to fill out a ques-
tionnaire that estimated the time period, type, and the
amount of alcohol consumed. The lifetime consumption
of alcohol in kilograms was estimated by using the fol-
lowing criteria: 12 oz beer = 4 oz wine = 1 oz liquor =
13 grams of alcohol."

Laboratory Tests
The sera of patients were tested for HCV RNA by

polymerase chain reaction as previously described.'4 All

patients were tested for HCV antibodies by Chiron
Corporation assays.'7 The antigens used were the
chimeric C25 protein, which included C22, C100-3, and
C33C, and the individual HCV recombinant proteins
C22, El, E2, NS3, C100-3, and NS5. The liver tests
were measured by the Hitachi 747, Boeringer
Manuheim, Indianapolis, Indiana. The AFP was assayed
by Nichols Institute, San Juan Capistrano, California.
The upper limit of normal for AFP was 18 ,ug per liter.

Hepatitis B Antibody Tests
Antibodies to hepatitis B surface antigen (anti-HBs)

and to hepatitis B core antigen (anti-HBc) were mea-

sured by radioimmunoassay (AusAb and CorAB,
Abbott Laboratories, North Chicago, Illinois).

Analysis
Data for each study variable were analyzed for the

arithmetic mean and standard deviation of the mean.

Statistical analysis was performed by the t test; all P val-
ues are two-tailed.

Results
Clinical Characteristics ofPatients

During the first visit to the Liver Center, the average

age of the 125 patients with a history of injection drug
use was 43.5 years (range, 28 to 70 years). The average

age at the time of initiating self-injection of drugs was

23.1 years (range, 8 to 60 years). There were 37 women
and 88 men. The ethnic background of the 125 patients
included 102 white, 3 Asian, 15 Hispanic, and 5 African
American. The mean follow-up after presentation was

21 months (range, 1 to 115 months).
The estimated length of time of injection drug use in

the 125 anti-HCV-positive patients varied. A total of 74
patients (59%) admitted to self-injecting drugs for a

period of only one year or less, 23 patients (18%) for
two to five years, and 13 patients (10%) for six to ten
years. In addition, ten patients self-injected drugs for 20
years, four patients for 30 years, and one patient for 40
years. An episode of acute hepatitis characterized by
jaundice, fatigue, and dark urine within six months of
injection drug use was reported by 35 patients (28%).

Hepatitis C Viral Antibodies and
Hepatitis C Viral RNA

Analysis of the antibody profiles to recombinant
HCV antigens showed that all 125 patients had antibod-
ies to C25 chimeric protein. Antibodies to C22, NS3,
NS5, and C100-3 were detected in 98%, 95%, 76%, and
74% of patients, respectively. Antibodies to structural
proteins El and E2 were found in 56% and 45% of
patients. The HCV RNA was positive in 124 of 125
(99%) of these patients.

Hepatitis B Viral Antibodies

Evidence for past hepatitis B infection was present in
42 of 92 (46%) anti-HCV-positive patients who had
HBV antibody tests performed. Anti-HBs only was

ABBREVIATIONS USED IN TEXT

AFP = x-fetoprotein
ALT = alanine aminotransferase
anti-HBc = hepatitis B core antibody
anti-HBs = hepatitis B surface antibody
anti-HCV = antibody to HCV
HBsAg = hepatitis B surface antigen
HBV = hepatitis B virus
HCV = hepatitis C virus
HIV = human immunodeficiency virus
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detected in 4 (4%), anti-HBc only in 15 (16%), and both
antibodies were present in 23 patients (25%).

Clinical and Laboratory Findings
on Presentation

The presenting symptoms and signs of 125 anti-
HCV-positive patients are shown in Table 1. Fatigue
(63%) was the most common complaint, followed by
abdominal pain (27%), anorexia (14%), and weight loss
(10%). Jaundice was present in only four patients (3%)
with cirrhosis. Hepatomegaly and splenomegaly were

detected in 58% and 18%, respectively. The mean pre-
senting laboratory test values included albumin, 42
grams per liter (range, 28 to 54); bilirubin, 15.2 p,mol
per liter (range, 3.42 to 112.9); aspartate aminotrans-
ferase, 100 U per liter (range 18 to 322); and ALT, 156
U per liter (range, 19 to 554).

Liver Disease Classification
After the initial workup, the diagnoses for the 125

anti-HCV-positive patients included 33 (26%) with
chronic hepatitis, 46 (37%) with chronic active hepatitis,
and 46 (37%) with cirrhosis. When presenting symp-
toms were assessed by liver disease categories, fatigue
was the most common complaint in each disorder (Table
1). In the 46 patients with cirrhosis, 22 (48%) had
splenomegaly with thrombocytopenia (mean platelet
count, 71.6 X 103 per mm3; range, 35 to 102), 14 (30%)
had ascites, 8 (17%) had esophageal varices, and 4 (9%)
had hepatic encephalopathy.

One of the anti-HCV-positive patients with cirrhosis
presented with hepatocellular carcinoma. In two other
patients with cirrhosis, hepatocellular carcinoma also
developed at 18 months and 32 months, respectively,
during the follow-up period. The mean AFP level of the
three patients with hepatocellular carcinoma was 6,094
,ug per liter (range, 1.6 to 17,833). The mean AFP level
in all patients without hepatocellular carcinoma was 6.9
,ug per liter (range, 1.6 to 120.5). The serum AFP values
were consistently normal in patients with chronic hepati-
tis and with chronic active hepatitis and were above the
normal range in 3 (7%) cirrhotic patients without hepa-
tocellular carcinoma (30, 43.7, and 120.5 pig per liter,
respectively).

The mean intervals between the time of the initiation
of injecting drugs to the time of the diagnosis of either
chronic hepatitis, chronic active hepatitis, cirrhosis, or

hepatocellular carcinoma are shown in Figure 1. Only
the 74 patients who gave a history of a year or less of
drug abuse were used for this analysis because it was not
possible to predict the time of exposure to HCV in the
remaining patients whose time period of self-injecting
drugs ranged from 2 to 40 years. Thus, in the above-
mentioned 74 patients, the mean number of years from
injection drug use to chronic hepatitis was 15.6 years

(range 8 to 23 years), to chronic active hepatitis was 17.6
years (range 12 to 24 years), to cirrhosis was 19.4 years
(range 11 to 28 years), and it was 26 years (range 18 to
34 years) for the three patients with hepatocellular
carcinoma.

Effect ofAlcohol Intake on

Liver Disease Progression
In an attempt to determine the effect of heavy alcohol

consumption on the clinical course of hepatitis C, we

interviewed the 74 anti-HCV-positive patients who gave

a one-year history or less of injection drug use and divid-
ed this cohort into those with and without admitted alco-
hol abuse. Within this group of 74 patients, 53 (72%)
gave a history of heavy alcohol consumption while 21
denied alcohol use. Each patient was asked to estimate
the time period of alcohol consumption and the approx-

imate amount of alcohol that was consumed. For those
who admitted to heavy alcohol abuse, the time period of
use was divided into drinking for 5 years, 6 to 10 years,
11 to 20 years, and for 21 to 40 years. The estimated
average number of drinks per day was obtained by his-
tory, and the average lifetime consumption of alcohol in
kilograms was then calculated. In the 53 patients who
admitted to heavy alcohol consumption, the estimated
average lifetime consumption of alcohol ranged from
277 kg for those with 5 years of abuse, 471 kg for those
with as long as 10 years of abuse, 736 kg for those with
as long as 20 years of abuse, and 1,984 kg for the
patients with as long as 40 years of alcohol use. In the 21
patients who denied heavy alcoholic use, the estimated
average lifetime consumption of alcohol was calculated
to be 6.5 kg. When the average time for the development

TABLE 1.-Presenting Symptoms and Signs by Liver Disease Category of 125 Patients
With Hepatitis C Acquired by Injection Drug Use

Chronic Hepatitis Chronic Active Hepatitis Cirrhosis*t Total No. of
(n - 33) (n = 46)* (n = 46) Patients (n = 125)*

Symptom or Sign No. (%) No. (%) No. (96) No. (96)
Fatigue ......... . 21 (64) 25 (54) 33 (72) 79 (63)
Abdominal pain . 5 (15) 16 (35) 1 3 (28) 34 (27)
Anorexia .2 (6) 4 (9) 11 (24) 17 (14)
Weight loss .2 (6) 4 (9) 6 (13) 12 (10)
Jaundice .0 (0) 0 (0) 4 (9) 4 (3)
Hepatomegaly .13 (39) 23 (50) 36 (78) 72 (58)
Splenomegaly .3 (9) 2 (4) 18 (39) 23 (18)

'Number of patients in each disease category.
tOne patient with cirrhosis presented with hepatocellular carcinoma.
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Figure 1.-The graph shows the mean time interval expressed in
years plus-minus standard deviation from the time of intravenous
drug use (IVDU) to presentation with diseases associated with
hepatitis C in 74 patients with a 1-year history of intravenous
drug use. HCV = hepatitis C virus

of each liver disease category was compared in these 74
patients with and without heavy alcohol abuse, there
were no significant time differences noted (14.9 years

versus 17.3 years for chronic hepatitis, 18.2 years versus

16.1 years for chronic active hepatitis, and 21.4 years

versus 16.9 years for cirrhosis; P > .20 in all categories).

Disease Outcome
The overall two-year case-fatality rate in our anti-

HCV-positive patients with a history of injection drug
use was 2% (3 of 125 patients). One patient died of
hepatocellular carcinoma, and two patients died of com-
plications after liver transplantation. Two other patients,
one with cirrhosis and one with hepatocellular carcino-
ma, who also underwent orthotopic liver transplantation
are still living at the time of this writing.

Discussion
Hepatitis C infection is a common disease in injec-

tion drug users.'2' A recent report showed that 71.4% of
persons with a history of less than a year of injection
drug use were anti-HCV-positive, whereas 91.7% of
those who self-injected drugs for more than ten years
had antibodies to HCV.'8 These last findings indicate that
HCV is commonly transmitted to newer initiates of
injection drug use and that a longer duration of use was

significantly associated with increasing anti-HCV-posi-
tivity. In our report, virtually all (124 of 125) of the anti-
HCV-positive patients were HCV RNA-positive.
Therefore, it is not surprising that the sharing of needles
among injection drug users would result in high rates of
HCV transmission.

Hepatitis B infection is also common in injection
drug users. In this report, we excluded patients with
coexisting hepatitis B infection because the presence of
both HBV and HCV may accelerate the rate of liver dis-
ease progression. In fact, all three patients with both
HBsAg- and anti-HCV-positivity who were excluded

from this study had cirrhosis. Past exposure to hepatitis
B was evident in this group of injection drug users
because hepatitis B antibodies were detected in 45% of
our anti-HCV-positive patients. In another report, anti-
HBc was detected in 71% and anti-HBs in 51% of injec-
tion drug users enrolled in drug treatment programs.2
Thus, both hepatitis B and C viruses are important
pathogens in the injection drug user population.

More than 90% of our patients had detectable anti-
bodies to the HCV recombinant proteins C22 and NS3,
70% had antibodies to NS5 and C100-3, and about 50%
had antibodies to the structural proteins El and E2. The
frequency of antibodies to the individual HCV proteins
in our patients with a history of injection drug abuse was
similar to our findings in patients with posttransfusion
hepatitis C'2 and hence may represent a general pattern
of antibody response to these recombinant antigens that
is observed after hepatitis C infection regardless of the
mode of transmission. The reasons for only a 50% posi-
tivity for antibodies to the reputed envelope proteins El
and E2 are unclear, but they may be due to the fact that
these recombinant antigens are linear instead of confor-
mational in configuration.

Our results indicate that fatigue was a common
symptom among anti-HCV-positive patients and was
present in more than 50% of those with chronic hepati-
tis, chronic active hepatitis, and cirrhosis. Hepatomegaly
was a common finding and was noted more frequently as
the liver disease category progressed in severity. These
clinical observations are similar to those reported in
patients with transfusion-associated hepatitis C.'2 In the
latter study, more than 65% of anti-HCV-positive
patients presented with fatigue, and hepatomegaly also
was frequently detected. Therefore, in our experience at
a tertiary care center, patients with hepatitis C common-
ly presented with symptoms and signs of chronic liver
disease. This is in contrast with other reports that indi-
cated that patients with transfusion-associated chronic
hepatitis C had few clinical symptoms and signs of liver
disease even when observed for 16 to 18 years after
HCV infection.0"'"

In 74 of our patients who gave a history of injection
drug use for a year or less, the mean times for the devel-
opment of chronic hepatitis, chronic active hepatitis, cir-
rhosis, and hepatocellular carcinoma were 15.6 years,
17.6 years, 19.4 years, and 26.3 years, respectively.
These time intervals for the progression of liver disease
are similar to those reported for patients with posttrans-
fusion chronic hepatitis C in Japan,"9," as well as for
transfused patients in the United States.'2 Altogether,
these observations indicate that the time of the initial
HCV infection may be the major determinant of the type
of liver disease that is encountered during an initial pre-
sentation to a physician. There are patients, however,
who are infected with HCV who do not fit into the above
characterizations. Other factors, such as HCV genotypes
and viral titers, also may influence the progression of
chronic liver disease in these persons.2"- One report
noted that closely related hepatitis C viral sequences
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were detected by polymerase chain reaction in injection
drug users, suggesting that they were infected from a
common source.2' Subsequently, specific HCV genotyp-
ing of injection drug users showed that types la and 3a
were more frequently detected in this group of patients
in Italy,25 and genotype 3a was more prevalent in injec-
tion drug users in Scotland.26 A report from Japan sug-
gested that HCV genotypes may not be responsible for
the development of serious liver disease because no sig-
nificant differences in the distribution of any of the
genotypes were detected among patients in different
stages of chronic liver disease.27 In one study on the
quantitation of serum HCV RNA, injection drug users
had a lower median viremia level than patients infected
by blood transfusion, and no differences in HCV-RNA
values were noted in patients with either chronic hepati-
tis, chronic active hepatitis, or cirrhosis.27'28 Other
investigators noted, however, that HCV-RNA levels
were similar in transfused patients and in injection drug
users.29The latter report also showed that patients with
histologic findings of chronic hepatitis had lower
viremia levels than those with chronic active hepatitis or

cirrhosis. Further studies are needed to elucidate the role
of viral genotypes and of HCV-RNA levels in determin-
ing the clinical outcome of injection drug users with
chronic hepatitis C infection.

In this report, we attempted to determine the contri-
bution of heavy alcohol abuse to the progression of liver
disease in HCV-infected injection drug users. The esti-
mates for the time of alcohol intake and the amount of
alcohol consumed relied on memory and on the patients'
willingness to even admit to alcohol abuse. For this pur-
pose, we only included patients with a history of one

year or less of injection drug use because this is the only
group in whom we could predict the alleged time of ini-
tial HCV infection. Therefore, 74 patients were inter-
viewed regarding alcohol intake. Of these, 71% admitted
to heavy alcohol abuse, and 29% indicated either no

alcohol intake or only occasional use. For the patients
with heavy alcohol abuse, the estimated total lifetime
amount consumed ranged from an average of 277 kg in
those who imbibed for 5 years to an average of 1,984 kg
for those who imbibed for as long as 40 years. These val-
ues were compared with a lifetime consumption of an

average of only 6.5 kg in the patients who said they
drank little or no alcohol. Using the above measures, we
found no differences in the time of progression to chron-
ic hepatitis, chronic active hepatitis, or cirrhosis when
patients with a history of prolonged alcohol intake were

compared with those without a drinking history. Based
on these findings, the excessive use of alcohol in this
subgroup of patients did not appear to hasten the pro-

gression of liver disease when compared with those with
little or no alcohol consumption. Other reports showed a

high prevalence of anti-HCV-positivity in patients with
alcoholic liver disease, and it was suggested that HCV
infection may have accelerated the progression to
cirrhosis in these persons.`6--32 In our patients, however,
chronic hepatitis C infection from injection drug use

probably was the primary cause of their liver disease,
and their alcohol intake may not have been as heavy or
as prolonged as those patients in previous reports who
were considered to have established alcoholic liver
disease and then incidentally found to be anti-
HCV-positive. Further studies are needed to clarify the
association between chronic hepatitis C infection and
alcohol intake.

In this report of hepatitis C infection associated with
injection drug use, the mortality rate was 2%, and hepa-
tocellular carcinoma developed in three patients. The
average age of our patients at presentation to a tertiary
care center, however, was relatively young (43.5 years),
and the average time period from initial HCV infection
was about 20.4 years. The relatively low morbidity and
mortality in our patients is similar to those reported for
patients with posttransfusion hepatitis C who had been
observed for periods of 16 and 18 years.'0'1 Therefore, it
is conceivable that more of our patients will progress to
serious liver disease or hepatocellular carcinoma as they
advance in age and as the time of the HCV infection
becomes more prolonged. Such was the observation in
our patients with transfusion-associated chronic hepati-
tis C.'2 Whether these outcomes will be the case or
whether the course of hepatitis C infection is less severe
and has a slower progression in patients who acquire
their HCV from injection drug use rather than by trans-
fusion89 will only be clarified with long-term follow-up
of these persons.

In summary, our findings indicate that hepatitis C
associated with injection drug use is a progressive dis-
ease, and serious liver complications may develop with
time. Both proper education concerning the transmission
of HCV in these patients and practical measures to pre-
vent infection must be continued by public health offi-
cials. Finally, antiviral therapy should be attempted to
eliminate the virus and to prevent progression of this
chronic viral illness.
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